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Description

Technical field

[0001] The present disclosure relates to machines for
processing of documents comprising one or more sheets.
Specifically, the present disclosure relates to a press as-
sembly for pressing a blade against a sheet to thereby
cause perforation of the sheet.

Background

[0002] Document processing machines are widely
used for post-processing of printed documents compris-
ing one or more sheets or paper or plastic. It is sometimes
desirable to produce a linear perforation across a sheet
but it has turned out that it is not trivial to produce a com-
pact, yet robust, assembly for linear perforation of the
sheet.
[0003] US2169799A relates to perforating machines
used for effecting simultaneous perforation of a plurality
of sheets of paper. The device is large and heavy and
thus difficult to fit into a modern post-processing line after
a printer.
[0004] GB551569A, forming the basis for the preamble
of claim 1, relates to a machine for perforating paper or
cardboard The machine comprises a mechanism which
simultaneously presses together a blade and a support
to cause perforation of the paper or cardboard. The
mechanism comprises left and right levers coupled via
rods and a pivot mechanism to a stepped drive wheel
which moves the mechanism in response to rotation of
the stepped drive wheel. The machine is large, heavy
and complex and thus difficult to fit into a modern post-
processing line after a printer.
[0005] US4444080A relates to a machine for perforat-
ing a web pulled between two rollers, one of which is
equipped with a serrated/toothed blade extending along
the length of the roller to which it is attached. The device
is not suitable for perforating individual sheets, at least
since it is difficult to control the position of the perforation
on the sheet.
[0006] Accordingly, a first object of the invention is to
provide an improved creasing device which has a small
foot print whilst being robust enough to handle also
sheets of dense quality and sheets other than paper or
cardboard, such as plastic sheets.

Summary

[0007] According to a first aspect of the invention, the
first object and other objects is achieved by a perforation
device as defined in claim 1 with specific alternative em-
bodiments defined in the dependent claims. The perfo-
ration device is for a document processing machine and
comprises a frame, a support member and a blade mem-
ber attached to the frame. The support member and the
blade member are movable relative to each other and

configured to cooperate by movement between an open
position in which a gap for insertion of a sheet is present
between the support member and the blade member,
and a perforating position in which the gap is at least
partially closed such that at least a portion of the sheet
is pressed between the support member and the blade
member such that the sheet is perforated. The support
member is curved and the perforation device comprises
a drive assembly configured to move the blade member
and/or the support member in a rocking motion such that
only a portion of the blade perforates the sheet wherein
the portion of the blade member perforating the sheet
moves along the length of the blade member as the rock-
ing motion progresses.
[0008] The combination of a curved support member
or blade and a rocking motion moving them relative to
each other enables the perforation line to be achieved
progressively throughout the rocking motion with only a
smaller portion of the blade member active at a time. This
greatly reduces the force needed to force the blade into
the sheet to perforate it and thus enables an overall lean-
er design of the perforation device whilst still being robust
enough for the task at hand.
[0009] The drive assembly may comprise a rotatable
shaft, wherein a left cam member is attached to the shaft
at a left portion of the shaft, and wherein a right cam
member is attached to the shaft at a right portion of the
shaft. The blade member may be provided with a left cam
follower configured to cooperate with the left cam mem-
ber to control the movement of the left portion of the blade
member in response to rotation of the shaft. Also, the
blade member may be provided with a right cam follower
configured to cooperate with the right cam member to
control the movement of the right portion of the blade
member in response to rotation of the shaft.
[0010] Each one of the left cam member and the right
cam member may comprise a respective rotary bearing
defining a respective cylindrical cam surface. The rotary
bearing is attached off-center with respect to the central
axis of the shaft.
[0011] The use of a rotary bearing for the cam surface
reduces wear of the cam follower since the cam surface
merely rolls on the cam follower rather than slide past
the cam follower. This increases life time of the cams and
the cam follower and reduces the need of service of the
perforation device.
[0012] The left cam member may be attached to the
shaft with an angular offset to the right cam member with
respect to said central axis.
[0013] The relative angular offset of the cam members
provides for the rocking motion whilst using identical cam
members and thus enables a smooth and symmetric
rocking motion.
[0014] The perforation device may further comprise bi-
asing means configured to force apart the blade member
and the support member.
[0015] The biasing means force the blade against the
cam members such that the blade always follows the
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cam members without relying on gravity. Hence, the ma-
chine is able to work in all orientations.
[0016] According to a second aspect, a document
processing device comprising an integrated perforation
device as described above may be provided.

Brief description of drawings

[0017]

Figs. 1-4 show a perforation device according to a
first embodiment of the invention in different posi-
tions.

Fig. 1 shows the perforation device in an open posi-
tion for receiving a sheet to be perforated.

Figs. 2-4 show the rocking motion in a sequence
from side to side, starting with perforation at the right
side in fig. 2, gradually moving on to perforating the
central portion in fig. 3 and finally perforating the left
portion in fig 4.

Fig. 5 shows a schematic side view of the shaft pro-
vided with the left cam member and the right cam
member. As shown, the left and right cam members
are angularly offset with respect to the rotational axis
of the shaft in order to jointly control the movement
of the support member upon rotation of the shaft
through said rocking motion and further to the open
position.

Detailed description

[0018] A first embodiment of the perforation device will
hereinafter be described with reference to the appended
drawings. The perforation device 1 is for a document
processing machine such as a printer or copier. The per-
foration device 1 is used to perforate sheets of paper,
plastic or similar materials normally used for printed in-
formation, flyers, booklets, etc. The perforation device 1
comprises a frame 2, a support member 3 and a blade
member 4 attached to the frame 2, wherein the support
member 3 and the blade member 4 are movable relative
to each other and configured to cooperate by movement

1 perforation device 8 right cam member

2 frame 9 left cam follower

3 support member 10 right cam follower

4 blade member 11 rotary bearings

5 gap 12 central axis

6 rotatable shaft 13 angular offset

7 left cam member 14 drive belt

between an open position in which a gap 5 for insertion
of a sheet is present between the support member 3 and
the blade member 4, and a perforating position in which
the gap is at least partially closed such that at least a
portion of the sheet is pressed between the support mem-
ber 3 and the blade member 4 such that the sheet is
perforated. In order to achieve the perforation at only a
portion of the length of the perforation to be made, the
support member 3 is curved and moved such that the
portion of the curve being closest to the blade member
4 varies from left to right and vice versa, as shown in figs.
2-4. The smaller contact length/area currently active for
perforating the sheet, needs less pressure than what
would have been required if the whole perforation length
would be active at the same time. In order to effect the
relative movement between blade member 4 and support
member 3, the perforation device 1 comprises a drive
assembly configured to move the blade member 4 and/or
the support member 3 in a rocking motion such that only
a portion of the blade member 4 perforates the sheet.
The portion of the blade member 4 perforating the sheet
moves along the length of the blade member 4 as the
rocking motion progresses.
[0019] The drive assembly comprises a rotatable shaft
6, wherein a left cam member 7 is attached to the shaft
6 at a left portion of the shaft 6, wherein a right cam
member 8 is attached to the shaft 6 at a right portion of
the shaft 6. The blade member 4 is provided with a left
cam follower 9 configured to cooperate with the left cam
member 7 to control the movement of the left portion of
the blade member 4 in response to rotation of the shaft
6. Also, the blade member 4 is provided with a right cam
follower 10 configured to cooperate with the right cam
member 8 to control the movement of the right portion of
the blade member 4 in response to rotation of the shaft
6. A drive motor (not shown) drives a belt 14 (see fig. 1)
which drives the shaft 6. In other embodiments, any other
suitable drive means could be used to rotate the shaft 6.
[0020] Each one of the left cam member 7 and the right
cam member 8 comprises a respective rotary bearing 11
defining a respective cylindrical cam surface, where the
rotary bearing 11 is attached off-center with respect to
the central axis 12 of the shaft 6. In other embodiments,
a fixed profile defining the guide surface of the cam could
alternatively be attached to the shaft 6 instead of the ro-
tary bearings 11 but that would increase friction and wear
of the cam follower as compared to the easily rotatable
rotary bearing 11.
[0021] As shown in fig. 5, the left cam member 7 is
attached to the shaft 6 with an angular offset 13 to the
right cam member with respect to said central axis 12.
The angular offset enables the left and right portions of
the support to be differently offset from the blade at any
given rotational position of the shaft 6, thereby providing
the rocking motion upon rotation of the shaft 6.
[0022] Also, the perforation device 1 comprises a bi-
asing means 14 configured to force apart the blade mem-
ber 4 and the support member 3. In this embodiment,
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one coil spring is provided for forcing apart the left por-
tions of the support member 3 and the blade, and another
coil spring is provided for forcing apart the right portions
of the support member 3 and the blade member 4.
[0023] The perforation device 1 is typically mounted in
a document processing device such as a printer and may
be manufactured and sold as an integrated system.

Claims

1. A perforation device (1) for a document processing
machine, wherein the perforation device (1) compris-
es a frame (2), a support member (3) and a blade
member (4) attached to the frame (2), wherein the
support member (3) and the blade member (4) are
movable relative to each other and configured to co-
operate by movement between an open position in
which a gap (5) for insertion of a sheet is present
between the support member (3) and the blade
member (4), and a perforating position in which the
gap is at least partially closed such that at least a
portion of the sheet is pressed between the support
member (3) and the blade member (4) such that the
sheet is perforated,
characterized in that the support member (3) is
curved and wherein the perforation device (1) com-
prises a drive assembly configured to move the blade
member (4) and/or the support member (3) in a rock-
ing motion such that only a portion of the blade per-
forates the sheet wherein the portion of the blade
member (4) perforating the sheet moves along the
length of the blade member (4) as the rocking motion
progresses.

2. A perforation device (1) according to claim 1, wherein
the drive assembly comprises a rotatable shaft (6),
wherein a left cam member (7) is attached to the
shaft at a left portion of the shaft (6), wherein a right
cam member (8) is attached to the shaft (6) at a right
portion of the shaft (6),

wherein the blade member (4) is provided with
a left cam follower (9) configured to cooperate
with the left cam member (7) to control the move-
ment of the left portion of the blade member (4)
in response to rotation of the shaft (6),
wherein the blade member (4) is provided with
a right cam follower (10) configured to cooperate
with the right cam member (8) to control the
movement of the right portion of the blade mem-
ber (4) in response to rotation of the shaft (6).

3. A perforation device (1) according to claim 2, wherein
each one of the left cam member (7) and the right
cam member (8) comprises a respective rotary bear-
ing (11) defining a respective cylindrical cam surface,
where the rotary bearing (11) is attached off-center

with respect to the central axis (12) of the shaft (6).

4. A perforation device (1) according to any one of
claims 2 or 3, wherein the left cam member (7) is
attached to the shaft (6) with an angular offset (13)
to the right cam member with respect to said central
axis (12).

5. A perforation device (1) according to any one of the
preceding claims, further comprising biasing means
(14) configured to force apart the blade member (4)
and the support member (3).

6. A document processing device comprising a perfo-
ration device (1) according to any one of the preced-
ing claims.

Patentansprüche

1. Perforationsvorrichtung (1) für eine

Dokumentenverarbeitungsmaschine, wobei die
Perforationsvorrichtung (1) einen Rahmen (2),
ein Stützelement (3) und ein am Rahmen (2)
befestigtes Messerelement (4) umfasst, wobei
das Stützelement (3) und das Messerelement
(4) relativ zueinander beweglich und so konfi-
guriert sind, dass sie durch Bewegung zwischen
einer offenen Position, in der ein Spalt (5) zum
Einführen eines Blattes zwischen dem Stütze-
lement (3) und dem Messerelement (4) vorhan-
den ist, und einer Perforationsposition, in der
der Spalt zumindest teilweise geschlossen ist,
so dass zumindest ein Teil des Blattes zwischen
das Stützelement (3) und das Messerelement
(4) gepresst wird, so dass die Perforationsvor-
richtung in der Lage ist, das Blatt zu perforieren,
zusammenwirken,
dadurch gekennzeichnet, dass das Stützele-
ment (3) gekrümmt ist und wobei die Perforati-
onsvorrichtung (1) eine Antriebsanordnung um-
fasst, die so konfiguriert ist, dass sie das Mes-
serelement (4) und/oder das Stützelement (3)
in einer Schaukelbewegung bewegt, so dass
nur ein Teil des Messers das Blatt perforiert, wo-
bei sich der Teil des Messerelements (4), der
das Blatt perforiert, entlang der Länge des Mes-
serelements (4) bewegt, wenn die Schaukelbe-
wegung fortschreitet.

2. Perforationsvorrichtung (1) nach Anspruch 1, wobei
die Antriebsanordnung eine drehbare Welle (6) auf-
weist, wobei ein linkes Nockenelement (7) an der
Welle an einem linken Abschnitt der Welle (6) ange-
bracht ist, wobei ein rechtes Nockenelement (8) an
der Welle (6) an einem rechten Abschnitt der Welle
(6) angebracht ist,
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wobei das Messerelement (4) mit einem linken
Nockenstößel (9) versehen ist, der so konfigu-
riert ist, dass er mit dem linken Nockenelement
(7) zusammenwirkt, um die Bewegung des lin-
ken Abschnitts des Messerelements (4) in Re-
aktion auf die Drehung der Welle (6) zu steuern,
wobei das Messerelement (4) mit einem rechten
Nockenstößel (10) versehen ist, der so konfigu-
riert ist, dass er mit dem rechten Nockenelement
(8) zusammenwirkt, um die Bewegung des rech-
ten Teils des Messerelements (4) als Reaktion
auf die Drehung der Welle (6) zu steuern.

3. Perforationsvorrichtung (1) nach Anspruch 2, wobei
jedes des linken Nockenelementes (7) und des rech-
ten Nockenelementes (8) jeweils ein Drehlager (11)
aufweisen, das eine entsprechende zylindrische No-
ckenfläche definiert, wobei das Drehlager (11) au-
ßermittig in Bezug auf die Mittelachse (12) der Welle
(6) angebracht ist.

4. Perforationsvorrichtung (1) nach einem der Ansprü-
che 2 oder 3, wobei das linke Nockenelement (7) mit
einem Winkelversatz (13) zum rechten Nockenele-
ment in Bezug auf die Mittelachse (12) an der Welle
(6) angebracht ist.

5. Perforationsvorrichtung (1) nach einem der vorher-
gehenden Ansprüche, ferner umfassend eine Vor-
spanneinrichtung (14), die so gestaltet ist, dass sie
das Messerelement (4) und das Stützelement (3)
auseinander drückt.

6. Dokumentenverarbeitungsvorrichtung umfassend
eine Perforationsvorrichtung (1) nach einem der vo-
rangehenden Ansprüche.

Revendications

1. Dispositif de perforation (1) pour une machine de
traitement de documents, dans lequel le dispositif
de perforation (1) comprend un cadre (2), un élément
de support (3) et un élément de lame (4) fixé au cadre
(2), dans lequel l’élément de support (3) et l’élément
de lame (4) sont déplaçables l’un par rapport à l’autre
et configurés pour coopérer par un déplacement en-
tre une position ouverte dans laquelle un espace (5)
destiné à l’insertion d’une feuille est présent entre
l’élément de support (3) et l’élément de lame (4), et
une position de perforation dans laquelle l’espace
est au moins partiellement fermé de telle façon qu’au
moins une partie de la feuille est pressée entre l’élé-
ment de support (3) et l’élément de lame (4) de ma-
nière à perforer la feuille,
caractérisé en ce que l’élément de support (3) est
incurvé et dans lequel le dispositif de perforation (1)
comprend un ensemble d’entraînement configuré

pour déplacer l’élément de lame (4) et/ou l’élément
de support (3) dans un mouvement de bascule de
sorte que seule une partie de la lame perfore la
feuille, dans lequel la partie de l’élément de lame (4)
perforant la feuille se déplace le long de l’élément
de lame (4) tandis que le mouvement de bascule
progresse.

2. Dispositif de perforation (1) selon la revendication 1,
dans lequel l’ensemble d’entraînement comprend un
arbre rotatif (6), dans lequel un élément de came
gauche (7) est fixé à l’arbre au niveau d’une partie
gauche de l’arbre (6), dans lequel un élément de
came droit (8) est fixé à l’arbre (6) au niveau d’une
partie droite de l’arbre (6),

dans lequel l’élément de lame (4) est doté d’un
suiveur de came gauche (9) configuré pour coo-
pérer avec l’élément de came gauche (7) pour
contrôler le déplacement de la partie gauche de
l’élément de lame (4) en réponse à la rotation
de l’arbre (6),
dans lequel l’élément de lame (4) est doté d’un
suiveur de came droit (10) configuré pour coo-
pérer avec l’élément de came droit (8) pour con-
trôler le déplacement de la partie droite de l’élé-
ment de lame (4) en réponse à la rotation de
l’arbre (6).

3. Dispositif de perforation (1) selon la revendication 2,
dans lequel chacun parmi l’élément de came gauche
(7) et l’élément de came droit (8) comprend un palier
rotatif (11) respectif définissant une surface de came
cylindrique respective, où le palier rotatif (11) est fixé
de façon décentrée par rapport à l’axe central (12)
de l’arbre (6).

4. Dispositif de perforation (1) selon l’une quelconque
des revendications 2 ou 3, dans lequel l’élément de
came gauche (7) est fixé à l’arbre (6) avec un déca-
lage angulaire (13) vers l’élément de came droit par
rapport audit axe central (12).

5. Dispositif de perforation (1) selon l’une quelconque
des revendications précédentes, comprenant en
outre un élément de sollicitation (14) configuré pour
écarter l’élément de lame (4) et l’élément de support
(3).

6. Dispositif de traitement de documents comprenant
un dispositif de perforation (1) selon l’une quelcon-
que des revendications précédentes.
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